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(54) LINEAR MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a linear motor which enables the 
suppression of cogging thrust, the reduction of the length of an armature 
and, further, the improvement of the precision of coil temperature 
detection. 

SOLUTION: An armature is divided into a plurality of armature blocks 4, 
5 and 6 which are arranged in a direction of thrust. Teeth 10 as many as 
an integral multiple of the number of phases are arranged with equal 
pitches on the block cores 9 of the respective armature blocks. 
Armature windings 1 1 which are concentrated windings are wound on 
the teeth 10. Gaps corresponding to electrical angles integer-times of a 
value obtained by dividing a pole pitch by the number of the armature 
blocks are provided between the armature blocks. The phases of the 
armature coils are shifted from each other by electrical angles 
corresponding to the gaps of the armature blocks. With this constitution, 
phase differences are given to cogging thrusts generated in the 
respective armature blocks and the cogging thrusts cancel each other 
so as to have the sum of the thrusts zero. 
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e^£m$t^p^isrmLfdi©iiM^ 

p^U©*§5£, ®»?P^F B 1©P s 1£4UZ;tt^ 

[H*«2] m«^©?P*:/*»£3©6»fS£U#m«WP*V$fBif::&^ 

it,#m»^p-v^0^p^<7=iTicii3xa(a=»)^a)^-x^t o ^-eisit,mii^P'v<7^f-y0 

*@pf v*gp-</u, wffip-ou©Mai* T*m«l : F-P'f ;u£#t&<?K ^©waWp-^OD^n^ziTflDT-f 
-x©£-raiv*gP'Ou > wfip-ou. ufgp^u©^^®^^^^^^, ^©nt^'p^©? 
p^p7©^r-x©£Tiziiw$@p^;u, uffip-ou, vffip-OKOliJS-emtt^Fp-f ju£##&<?k 
□»v^»*<3^S^*iS^l±±ffi<D=i^;uE9J*l»igLTm^.#m«^^P'y^a)#ffl=i^;u$3ffl¥«flStaL 

[H#JS3] m«^©?P^»£3©SmfS£U ^ma^P^I^^ 

lt,#mit^P^©^P^^=lT[Z[i3xa(a = S^)^©XY-X^^e^l?iSlt,m^^P^<7^/cy(7) 
^KMiC^2xa(a = ^^)^LT^t 0 ^T»jL,mi©m^^P^^©^P^P7©^-X(7)^TIZ^ 

*gp-ou, vt@p-ou, wtip-ouoiii^-cmai^p-ou^ta^ B2©®h^:?p<;^©?p-;/^p7©^ 
-x©^riziimi ©m«*:?p«:/$£te#£*fi]£i£KLTWffl=i-Ok uffin-Ok vfgp-ou©jii^T?m*l 
^p-Ou£#£2^k m3©m^^p^^7©^p^^PT©^-x©±Tiz[ivtgP'i';u. wfflP'Ok ufflp<< 
;u©iii*Trm^P'r;u^t^^,mii^^p^^iS^3^^^^ii^ii±iB©p^;uiB?ij^JiLTft^, 

[ff#«4] 3l@©m$H^P^£ffll\ #iif^O^©i**^l©l^lffit°yf(B10^(DS^ 
L, #mit^P^©^P^^P7IZ9e©^Y-X^t 0 ^T-iSlt, Mt°^©2/3©^t)i©F B 1Ri^=&m 
«^^P-v^raicgftr+rffi**l^lziB9JLs#m«^P'y^©^P'V^PT©T-f-^*3ffl-ro©y;u-^i: 

l, mi ©m^^p > v^©^p^^pT©7 i 'r-x^u-^icu^p^>/u. wtip-r;u, vffia-f ^©mj^x-mtft^ 

p-Ou£^&<?k m2©m^^p > v^7©^p-y^PT©^-xy>iu-^izv^P'i';u, ufflp-f ;u % w*|p-ou 
©lll?T?m^=i^;u^^^^3©m^^P->^©^P'>^=iT©^-x<7^-^[zwffi=i-r;u.vffi=i 
-r;u, u*B=K;u©iiii^ra^:^;u£#£&<?K mtit^p-oi^i 20° ©te*i-^iB?iJLT3fi¥irS£*5lL 

[«*3i5] 3ii©m^^p^^ffli\ ! &m^ : f L ^p^©«*^[Ri©^^#{iMt o ^©io^©^i: 
u ^mawp-v^ro^p^^PTicgfiOTT-f-^^ne^r-isit, iit°7f©i /3©^;£©r 0 iRi^#m 

L> mi ©iif^P'v^c^p-^^y^f^-xy^-^cutia^jk w*gp-ou, v*gp-f;u©nii?-emi$^ 
p-OI/£#£&*k m2©m^^p^^©^P^^PT©^-x^;u-^izBi ©ffi*rP:?p^£(i#£;£|S] 
$iS&(cLrwffl3-f ;u, v*bp-ok u*gp-r ;u©ni^-emWpi'^^##^^> l3©ii^^P'^ro^P7 
>7pt©^-x^;u-^[z^i ©m^^p^^c^fl-evfgp^. ufgp^u, wffln-f ;u©iii?r*m« 

^p-r ;u£^&.?k ««^-p-f ;u*6o° <Dmmxmi\LX3te¥®fanLtzzt&mttz>m #*i tarn 

©'J-T^E— 

[H *H6] 2S©m^^p>v^ffl^.#m^^p^©*t*^^©^^#Mtie^©io^©^,!: 

U =&mW^P^©^P^<7PT[Z9fli©^>r-X^I|t 0 ^T?iSlt, KSt°^©1 /2©^;£©F B 1l®£<&m 

^^p-y^BizaftitTft^^i^iciB^JL^ma^p^^ro^p^^PTro^-f-x^sfi-rc)©^^-^ 
U Bi ©m«^p->^©^p^^pT©T 1 'r-xy;u-^izu4Sp-r;u. wffip-ou, vffip-f ^©nj^r-mai^ 

P-OU£g£&*s m2©m^^P'V<7©^P«><7P7©^-Xy;U-^©^1 N ^©^V-XIZli-Wftl 

w^p-ou, m3, msro^-xizii-f -ftivffip-rju, me. %i. m8©^-xicii-:-n^ut§p^ 

ll9©^-xiciiwfflp^u©l«i?T'm«*p^u£#t&*K «**=u';u£90 o o-^S^WJLT 
s^^ti^Lf-z^^ti-^tt^iiiiBiferou-y^-^o 

ciimnv] 2m©m$B^p^£ffli\ #m^^p^©it*^[S]©s^^mst o ^©i ofs©^^ 
r^^p^^©^p^P7ic9^©^>r-x^i|tV5 1 ^igit.^it 0 ^©i/',:c^;„o ;;:;:;t^'.Ti 

Xr- v |g2©mttl : F-^P^©^P^^PT© : f-f-x^;u-^lcv4SP-r;u, u^p-ov. w^~«.<-;u 
'^=-p-r;u£££&*K m^p-f;u^90° ©Stl^iB5iJL-C3^¥ii^^Lfrc<t^!fta<t1-§ 

. .. ^v-7t-^ 

[I,:. A.'^,] 2 x c(c=ia)i(»i«^a'^*ffl^, ^p-v^(Oi*s ^(o-: - ■ - ^-t-© 

10fg©fi^L,#m«l : F-^P^©^P^P7 , IZ12flfl)-T-f— X^^t°^T?ISlt,TOe^01/'2©vr;g 
©(HI»*#««WP'V^IHir^ltr***l^lcE9JLs#**^^P^^(D^P'y^PT<D^-^3fi1"o 
©?';u-^<tU B1 ©'M^P^'>©^P^'7P7©T--r-xy;u-^lzjE^fS]#tu^p-r;ix. iE^flgtv 
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*g=i-OU, i££iR]«3MI=i-0u, #*fl#£vffl:^;u<D*l*T?m«?-=i<<^£#£&*K m2(D®13H^p^ 

^P B 1^#m«^a^^r B 1l^iSltTti^^^[CiB5'JL,#m^^P^(7)^P^^=iT(D^-X^2l@t ; 0 

fgp-OK lE^fi^wfgp-ou, iS&*ffii#tuffl=i-r;u, iE;S!S]^£v*g=K;u, 2££iS]#£wtBiK;ua>i<iJ*T* 

mttl^^-f m2CDm^^ r P^(7)^P^=lT(D^-X^;U-^ICE^[S3^VffiP'f;U, IE* 

fi#£wfg=K;u, i£*i«]##u*i:3-Ok iE*ifii##vffi=i-f ;u. ^fl^wfip-ou, lE^ft^ujgp-r 
;u, &^fi#£v*gp^u0lll?T-m«^p^u£#£^ 

[If #H1 O] 3 x e(e = B»)fl(Dm« : f ^□•^fflLN, fcm«*?P':>*©£a*fl<©fi££JM^«t 0 '}/* 
©1 OfS©fi$£U &Wm : FJnyWJnyVzi7\Z'\ 2i@(D^-X^Ht°^T:iSlt, Mbf^©2/3(D^- 
;i(Dr 0 1^#m^^P^^r B 1l^ltTffi*^[^lc|H^jL,#m^^P>v^(D^P^^70^-X^3fliT' 

VfgP-OU, &;£[S]^£ufg=K;k i£*A#£vffi=3>OU©liST?m«^P^U£££&*K I2roii^p^ 

7(D^-xV')i-znz£Jjfam$vtezU)i^ iE£A#£uffiP'Ok &*iR]#£v4i=K;k lE^fi^utgzi 

1 of&0):K£i:U #ia^P'^^a^7[:i 2^©^-x£^t°>^-t:i£li\ Mtf^©2/3©^;£ 

fg=W;K !E^[£]#£wfg=K;u, MM^gzi-OK lE?fft^vfg=K;u. ^MtwfgiK ;u©|iii?t? 
ft^£wfg=Kju, iE£iS]g#ut§=i-nu, S^[S]#^vffi=i^;u, lE^fr^wfgzKju. ^ft^ufg^-ou 
-f i£*lp]#£u*B:3-OU, lE^fi^tVfgP-OU, 3fc*fi]#£wffi=l-OU, m;5fi#tu*g=K;u, 

v^g=]^;u(Diii)?T:-m«^p^^^#t^^>m^^p>v^ii^3^M^^ii^ii±BB^^yiiLrm^P'f 

;U^#t^^3ffi^^<tUcCt^^<t1-^!f#II1lS«©U-7 ; E-^o 

2] 3 x g (g=s»)fl(Dm« : F-^P'^ffli\ ^mm^o^iDmtt^o^^mmmti^ 
;£©r B iK*£&®^:?p^F^g£[+T&^^ 

-D(D?)\s-Z?tL, Si (Dm^^P < v<7(D^P>><7=iT(D^-xy;U-^[CiE^[S]^U^g=]'l' J lU, iE^[S]#t 

vfg^-ou, ^(S]#^utgp^f;u, &^fi#£v*gp^u©iiii?^mi&^p^u£#£&^ m2(Dm«!^py 

>>©^p>><7=]T©^-xy;u-^[ziE^tS]^v^gp-i';u, lE^fi^ufgp-Ou, iE^iiS]^vfg=K;u. & 

*r^#tuffl=i^;u^*^#tvffl3^;u©iisi?^m«^p^;u*#tai^^3©m«^p*y^fl)^P'v^p 

TcD^-x^u-^tc^fSi^^u^gp-f n,, &^fi#£v*g=K !E;£[S]#tu*g=K;u, i^rS]#tv*3=] 
^u,&^#£utgz^;u©j!l]?T;m$l^p^^ 

^LTm»^^^#tiA^2tg^iLfcC^f#^ < t1-^!l#II1ISiEa) l J-7 ; E-^o 

[W#ili 3] 3 xh(h=ia)i©iif^p^^ffl^, ftii^^O'^rol^Sifiiofi^MBit'-yf 

©1 OfS©:fi£i:U ^r''^7P^©?P^P7[zi 2^©^-X£3|t:*y5 1 -el£l:l\ ffilt°^©1 /3©^ 

^©Fai®$#m«Wp^F^izsf+r«**^^aB9JL,#*«^^p-y^a)^P'y^PT© ; f'f-^2^-r 

•o©?>->, -,- J'^©^p^^=i7©^-x^u-^[ziE^[S]^^uffi=i'r;i.,^- / '- 

vffl3-r;u. lE^ft^w^-ou, i£^ft^£u*g=K;k iE^ft^£v*g^;u, aWiRigtwffis-ou©!^ 

:£fi#tutg=K;^ >^=k;u, iE^rSj#£w*|p-f &*i6]#£u*g:3>OK iE*ifii#^vffl=i-r 

=>-Ok ^N^evv- . r>;,^ H7Ji^eUTa=K;u, it^[Ri#tvli=i-<;u, iEM^wffi=K;k 
£ufgp^u©liiJ^,vu^^£%^^ 

4] MEm^^P^^iJ^-r^^P^^TIi. *«i::jfci*Lfc«£&iB££»ai::;:(D«££ie 
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[K#J£1 5] Memit«P^£tiJ&^>?P^=i7[*, T«»J&<T*-xS£JBJ*LT±«S*<««a£flS 

fi£?-aT^:R©zi7ir?y>h©«8E£«»^^ 

~ 1 4©ivf illEii CD U -T^E-^ o 

[limine] mtmm^a^m(Dmmizn^x. yn^ziTom^m^mimmomm^x^L, c 



[0001] 

[#p;]©M^£ftffi#i7]*spj^ 

[0002] 

[^£©ftffi]&£©A-e>^:^/UJf2©y=7^-$(^ 

&K541 Z©JWK*fcfi&541 <tftfi^M#©»»=l742£#;L. R«l^=l742[Z||»©x-r-X4 
4^S(t^^lZ^#tl-LfcS«^=i^;U43*#«LrL^fc 0 Z©«« ; fll-r;U43S#g-r4a« ; ?-=l742 

(* , tiia$n, ^^^{1541 ©a*p, i «&fcy i^*nai-r*^-x44©»^qi:-r*ii±\ mm^TAzizm 

[t-5T--f-X44©»Nl±,N = nX P x q X'M * Z(DT4-X&&&ttfaXlzmrmX'&\rtzm&=F=l742lZ 
m«H : f-3-<;U43a)3ffl#«U, V, WJ, ^4X<ht2a±{D^-Xt°^<h^=i-r;Uflli;iCd;oTiSltTL^ 0 
[0003] 

[3PJ^?;£Lcfc5<t^£iSM];:©7^^ 

m@i&^x>KbX[z&oTfcbt\ ffi3»T*Mfe£*i-U^fctf>, m« : F-«ta*lR]©ffiaifi©:*P';'Hi. 
(D^P'VhtJl'Efy, lfia)3^;Ufc*ltSitt«lLTfcy. ^©XPyMCJcoT^m^fg^U #MHi5©8fct:y 
^©^IZI J3i$©=J*>>f M/$TC££i:, It* A7^f±JttLNf: 0 P'OUWSgMS-f 5fc4frl:: % □ 

^u£iix*rtu-xp-yhrtiz;sj£^^ 

i±. p*>y ft±i©#g££ffli*., nm^oifettfo^z&mxz, Lfrt^^m&ttim&zfatx^)- 

[0004] 

[M£fl?;*t->l>7^©#l&]±fE@ft^ 

iE^jLTfoy,&ra^p^©?p^=i7!i.iie^^^^ 

ii©g^©mm^[=^i-3p B i^i^^ 
©OTiz#jsir6mmftTi£*g£? ! b^^ 
^.mxi** m«^©?p*:/*!S!^ 

it. ^mm^n^(DJn^z}7\zit3 xa(a=mm)m<D^-^m\z^xm\-t. m^n^p^^y© 

fgzi-Ok V*g=l^;U, W*g^;U©|!ijf Tlf^zK ;U£#£&<?K ^2(Z)*ai ; f-^ r P'V^fl)^P-v^37<DT--f 
-XO^TlZliVfgP'OK WtgP'OIx, Ut§^;U©|iiiJ?T?M^P^U£^£&<?K ^©miH^P^©? 

p^a^s^M^ii^^iEcDn-r/ 1 ^-" .- "-:Lrm\&m«^p-:/$©#fflp^;u£3ffi¥«*giiiL 

fcdt^atLTL^o K #J53SE«©SBEl::<*:*it£, maHF-a^P^tteSflSScfStU &WSk=f--J 
P^F H 1I^St 0 ^<D 1 /3<D^^(DP B 1Ktt-S:t > #^tWP^©:?P^P7fCli3 x a (a=Ita)i(J)f 

-f-x^ne^-esit, m^^p^^^.-vwi:-:_^:ii{i^2 x a(a=6»)£LTHtVFCE$iju mi ©m 
«^p•y^©^p*y^p7a)^-xa)±Tlzu^3p^; , ^ vtizi^;u,w4ip-<jua)iiF?Tfma : f-P'f^*## 
a^,m2©*«WP'y^<z)^p^^P7©^-x©itrfcttmi©m«Wp-v^tii#t*^^[=Lrw 
fflp-r ;u. u*b=i-ou, v*g:3-ou©iiij?-em#£ ^ =j-ou£#£&*k msromn^p^©:^^^©^- 

l)ii^l±±SE©P^;^iB9J$^iilLTftL^,#mffiWP^fl)^ffiP^;^$3ffi¥«^eflLfrCi:^«tLT 
l»**4|H»<Df6WlzJ:*ttf, 3fi©«ttHF-?P«y>7£fillV S-**^P^O)it**|fil©S^ 

jHnaae^^o) i ofs©:g££u #m^^p^^©^p«>^=i7iz9fli0^-x^iie^-eisit, me >y 
^2/3©^;£©F B ii®£#mi$Wp-;;^ 
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p-ou, u*@p^;k wfflp>r ;KOiHJ?r-msi : F-=n'^#irii^, |R3©m»:?p^©?p^P7©iV-x 
?';u-^lzwfgp^u, vffip-OU, uffip<;u<D«l*^m**P-OU£#£fc*K tHH^p^T 20° ©tefg 
^iE5iJL-C3ffi¥«jlSlilLfc^t$1f IStLTL^o If #Jg5|E«®f&t!Hl::J:*itf , 3fl©S«^n«y^ 

IZE9IJU &m«WP*:'*©:?P^P7©TV-*£3ll? e o©?;u-:?i:U £l ©li^P-^©^o^ 

UffiP^U©Mi#T?m«^P^£#£ii^£3<Z>m«^ 

^?p^<tp]i:;SfiT:-vfip>ou.u*@p^ 

60° ©^ffi^-eBB5ULr3ffi¥«rlg«fiLfc^^1$atLTl^o S*«6SE«a)feW[c«*:tili, 2<l©m 

<D^p^p7iz9^©^-x£iib:^Ti£it^^ 

^©^p^pTax -r-^u-^izufflp-ou, w*ip-ou. vffip-ouoisj^ms^f-p-ou^ta^ H2 
m5(D^-xizii^tiv^n^;L,, me, t&s^^-xizii^^ftutgP'OU, iggcD^r-xiziiw 

fgp^;U©|III?T:-m^P^U£#£&<^m^P^£90 o a>&ffl*T?E9JLT3ffi¥ffi*S«LfcLfcC:£: 
^SctLTL^o If *il7lEii©^0Jlz<Mx[£\ 2ii©m$H^P^£ffll\ fc-mttl^P':/*©*!** 
^©l^Mffit°^©10^(Dl^L^ii^P'^©^P-^37i:9ifl)f^-X^I|t o 7fT-i 

;u,w*gp^;i^v*g=i^u©|iIl?T?mi$Tp^£#t&^ 

;u-?lzvt§P'f ;u, uf@p^/k wffip-OKOli^T-mtt^ P'Oufcgta^ mn^=K;u£90° ©mi^T? 
BE5iJLr3ffi¥ffiHS^Lfczi:^!|#atL-C^«. 0 fS#Jl8fE*Ea)*iBlz e fc*i[£. 2 x c(c=ili£)i@©lH! 

^p-v^fflL\#m^^p^^©ii*^^©^^^^Miie^(7)io^(7)^tL^m^^p^^(7) 

*0?P-y*P7<DTV-X^U-:7[ZlE*fl#*UfflP-Ol,, IE^[S]£tV*iP-Ok &#6|g£ufflP'Ok & 

]E^ifi]#£vfflp-ou, ii^fi^t^gP'Ou. &;£fi#£vfgp-f ;k lE^i^tu^-ouroiiij^t-miii 1 ^ 
;u£^&^ m^?'p^^2£its^ 

i*i$atLTL^ 0 if #]S9BEK<0#ewfz«fc*ii£, 2 x d(d=i»)fi(oti : f^p^ffli.\ fcmtrf 

?P-:/*©«**fi©fi$£$mfc«t'';/^<D1 0fS<D«$£U #m^^P^^©^P-y^=i7lzi 2fi©T-f- 
X£^t^T-t£lt.Mt 0 ^©1/2©^;£^^^ 

; f^P-^©^P*^370)f'f-^$Zlf'D©^;i/- Ml ©ii ; f^P'y^©^P-^37(Df'f-xy 
;u-z/(ziE*|fii#^uffia-r;i/, ^fl^vfgp-OU, m^figtwffiP'Ok 3Wi6]g#ut§P'OU, iE^ifi] 
#tvffl=i<;u,^i^#twffi=i<;u(Diiif^m«^3^^*#^^,m2<7)S«WP'>^a)^p*v^P7© 
x-f-x7;u-:?[ziE#fi]#£vffip-Oi/, !E£i6]#£wffiP'Ou. jaWGi#£u$Bp<f iE£i6]«vffip>r 
;k &^ft^w*gp^ lE^ft^ufgp^u, &^ft^tv*gp^u©ii!^m^p^u£#t;A<?K m 

awp^^ajb^^sjtsJs^i^sB^yjSLrm^p^^^^ii^sfflsjatLfcz^^atLT^ 
if oiB*©f§Bj[Ccfc*i«, 3 x e(e=mmm(Dmm^ynv^mi\ ^mm^'a^o^ti 

i£it^ie^©2/3©^;£©F B ii®£&m^ 

p^37(D^-x$3firoa)^;u-^L,mi©m«WP'v^©^p^P7a)x^-xy;u-^fziE*i^ 

m2©m^^P^©^p^=]7<D^-xy;u-^[z^[S]##uS=]'fjU, ^[Si^vfgp-ou. 
iE^pS]#£u*g=K;u, »fi#£v*gp-ou, ^^^tu^a-Y;uro;,,;r^' j_-7-=3^ju^#t^, 113© 
m^^p^<7©^p^^P7(D^-x^u-^ic^^[^#^gp^;^^^^H^'J^3-r;u, j£fri*o#tv 

3^Siii»*^[i±aS^«!iyiSLrtt«i^p^^*#t^2ffi*n-,^^.-^^^ c • ^ if 

isBii©f^fz«Mxtf,3xf(f=gS)ffi0m«:F:?p^^ 

se-^fl!)iof&(D**tL, ^m^^p^^p^pTizi 2^(D^-x^^e^-eiait, iit°7f(D2 

/3<D^&©(fflBra#m«Wa^lWl::l5Ht^^ 

£ 21!^ ©y/u-z^u mi ©mHWP-v^©^p^=i7©^-xy;u-^lziE^^^tutaz3^;u. fffi 
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^Sl#tvffla^;u, !E*fi#tw*§=K ;u, 2WlRj#£uffiii-0K IE#lRl4££vffi:3'l>, i^^ilwtB^^ 

p-Ou, i£*ifi]#£w*i=i-'Ou, jE^rS]#^u^s=i^;u, iS*^fS]#tvffizn';u % lE^p^twfgp-ou. &*n5]# 

#£w*§p-f /u, &*FS]^tuf|p-i';u, lE^ft^vtiP^ou. i£*ifi]#twffl=i<Y;u s lE*fig£u*izW;k 
M^#^|i]^;U0IIII?^m^=3^;u^^^,m^^^P>y^lSA^3^M^^^^li±IB^^yiIL-t 

ma^^-r^^ta^afflsieiiitLfczi^atLTLNSo *f-. z&monmz&tut* 3 x g ( g = 

^^)^(7)m»^P->^fflL\#m^^P^^(7)ffi^^^ro^^MMt o ^(7)10^(D^<tL.#« 

-7,?';u-^lziE*pS]^v*gp-i';u, lE^fsmtutiP-nu, lE^fi^tvfgzi^k aWfigtuffip-ou, & 

*fl#£vffiP>OU0liSTMt«*P-OU£#£ii^Sg3<B^ 

i££|6l##uffl=]<<;U. &*ft££v*@P-OU, IE3riq]g£llt§P-OU. jE*[S]%£V*lP-f;U, M*|Sl#tuffl=i 

^;u<Diii)?T-m^^p^^^^t^,m^^p^^^^3^M^^ii^ii±!B^'JiiLTm^^p-<;u^^ 
^p>v^fflL\#m^^p^<70it±i^^^^^^Me^0io^o)^ < !:L,#ma«p^(D^ 

tt*^[S]l3lB5UL, #m^^P>V^(7)^P^^=l7(D^-X^2fli-ro(D^;U-^L, 3S1 ©li^^P'^ 

0)^p-y^P7fl)T-r-^^JU-^[^iE*ifii#tuffl=3>f ;u. ^fi^vtgp-f ;u. lE^ft^wtlp-Ok ig* 

«p>^tf)^p^P7<D^-x?\;u-^lz&;£f^ 

lE^fi^twfip-ou, &*fS]^u*gp^u, iE*ft^vfgp^u<Diiii^m^p^u£#t&^, m 

3CDm^^ r P-V^7(D^P-v^=lT(D^-^U-^[ZiE^lS]#^V^=l'r>lU, &*fi^w*@P-OU, IE*Gl# 

^,M^^P^^I^^3^^^^1i^[i±IH^^UiSLTm^a^;^#t^3ffi^<!:LfcC^#a < t 
LTL^o Mill 4lE«£(D^0^[zi;tili\ lulBm^^P^^ftf&lT^P-y^Tli. fifliJCUfefifcLfc: 

<r3T^#<7)P7^^>h(D*t&£ffi&^^ 
[0005] 

[^BJ^^JS^Jf^SlU-T^E— SUi, Hilt, :<C#Ili^It^llf^i^, ^<£>15J*lfr-*£ 

fife** pTiu^tLrfflt^o >)-7=E-$\z§&£tz>zi$ : y'?fet>£w?Lz>tz&b. mm 

xmzzvz, zotztb. mm+^fotttp&tL. mm^v^mM^uv^WLX^uz\m^m^om% 
ft[z^jsi-sp B iBs*mawp^^iai[csit,m«^^;u©ffii:*m«WP'y^ra©WRSicm-r§m^ft 

Tii^-f^LTlBihT^ 

[ooo6];^[z, hiz^oln-c, *mnomm.mmzmm-$z>» mm, mi (D-mmmmz^ttcDx. mm 
^7p^§a3,#®«^:?p-:/*iiifcy©^-x^ 

o :.o te^Mfrb&y, n^^2tJiziit 0 ^T?iSitbtixL^ 0 @3£*2a>±icis:, ^--i.-^r. 
- -z>\ 1 ■;.i: j -b^TL^o m«*3ii, an rom$i^:?p^4<hfg2cDm^:?p^5 ( !:m3cD" 
nvtetzmz.. nm*7uy<7iRiz\tfflMft7%t?ifxrm&ffl$Lx^$>o zo&Gorm^mt. lie 

v^-r ni)2/: -e, ,i -MWP^A^^etiaiBW-ytttftl^^ifijicEjij^TSS^Sciz^oT-S 

E-jiZ ; L-Cw^ ^ , t <; j&uy*?^ 5, 6<0?P«:/>7P79f::li, ^;ft^>ll£U^— Xt % ^PtT@fi^jL7r9 

la cD5-^-xi o;'/::::7o.nTLN^ 0 #t-^— *1 orzii, ft*ttc!>m?:3<<jui 1 ##t&£*i3o 

is. ;':V'~-;-r; >->-:-:,, #^«&a^-efcorta<. m«^3©«l**ifii<z)^sic'j^T : E-^7 > hP-'>t^2 

Kw&pm - ../:,=, 20° tti% a ^z.xt-4— xf^pt^ssta 1 20 0 t-r^>o -e©^, ^-cl 

^P-^, 5, 6<D7.:-*" 4: rP'r;UBBSIig2(a) [Z*-r^[Z^ 0 HI*,, H1 ©mSt^P-vf 4TM±, U*gP-f 

;k vtgp-f ju % w^p^uroiiij^-emflg^p-oui 1 B2om^^p^^5xii , vtiPi' ;u. w*@ 

p-ou, uffip'f ;K©iii*t?#£&#-, 353<Dm«Wn«y$6-i?ii , w*gp-Ok utip-Ok vfflp-f ;kdhf£t» 

m»=l-r;H 1 li^P^l!^3^X.t, 6?P^, 9?P«/^ 1 2?P^H < tW-iI £ 
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3©&a#fla)p^;uffiBii02(b)<0::£<fcy^ 

20° (0HRSM-7A<*-3TUffi»»*i5«>*<D-e, izroii^p^sioiif^^/n 1 fl)#JJSfeliV|gi: 

±-fi)3^r>y*t*a)tt3E$*-ro HlcfcL^s TC1 1±. ifn (Dm^:?P^4lz c fcoT£r£^>>7 > 'Jt;fk t 
C2l±m2(0m«^n-V^5(Z«J:oT±1**=i^>^**,TC3li^3(Dm«^3i r P'y^6[Cj:or±-r4=i4r> 

[0007]M4(i. B2(7)ll^(Dff^^^-rt(DT\ B«^a-y<;»3, ^S^^p^i^y©^--*^ 

^^P'V^4tlg2(0m«^P'V^5^3<D««WP^^6^«^,m« : f^P-V^PfllZl±WKi^7^5j_tT: 

9lz\t, ^tL-?>ll|LL^-Xt 0 >y^Pt-eiB5iJLfc9^(D^-X1 Otf IfeltbtlTl^o #t Olzli, M 
1$^3<7)tt73^fl<7>£Slzy-T^-$XhP-^£}]n^ 

*i<5o ffiit o ^Pmii,mm^i80° T-fc3<DT%TO^;£Pmxi/3i£®m:8T:-60 o yi4„$fc,T-f- 

Xt°^Pt£®mS 1 20° tt«. *<DfctfK 5, 60B«^=K;UBE«[±M5 (a) IC^tf 

%zomM=t- -Jn^sxit. mi ©S«^p-;/$0)g£*fl£tti£fl£i::wfflP'r;u» uffip-Ok vtgzi 

1 1 maiWp^»A<3$ffix.T, 6^p-y>7. 9^p->^, 1 2z?ny$mttj:'Dtzm£\z. ttwrnm 

zmmLxfti^tt^j^ttw-mifentZo zn&oiznm*^)^ 1 ^tftitst. ««^3©«i**fiia) 
=i^;uiBMiiM5(b)(Dr<t<^y,mi^m^^p , v^4(D«mo=i-r;uw^(7)^iziimm^6o o <df b ips>t7 
j&<*r<&<z>-e, ^©mawp^samai^p-ou i ©#t*fefti±. mi ©m«Wp^^o)#t*iPiti*Jtipi 

TC2[*|g2(E>m^WP^5[Zcfco-C4-r*P^>'y*t^, TC3I*. S3<Dm«Wa^^6lC«J:oT 

[ooo8]gi7[±, w,3(r>mmo^m^t i )-T^-^(Dmmmmx&h a zcDmrnmrnxitmicD-mmom 
^L,mii^^p^raiizi^Mt o ^Pm(D2/3(m^-ei20 0 )ro^->£ror B iPi^7^iBLrmiti 1 ^p^ 

$«6PHl$1*r@S¥i68fC«*:oT-ftfCffi}$L-CL^ 0 LfrUttf b, 2[C|Sltf-#MSl li&mHW 

P'^^f-yiOfitLTl^o-e-LT, 08(a) [^■Tflllw % 3fi©T-'f— *£?;U— ^LT, Sgl ©miiWP^ 

4tcii, m^p-OUd 20 0 <D^g?ft£l#fci*&f-#>, uffiP'Ou, wfflP'Ou, vffia^f ^©iii^-emttl^ 
ztOu£#£&<?k ^©mfcH^p-^sicii, vfgzrou, u*g=K,/K wffip -OU£> 111? t% S3ffliaf^p 
•y^6[zfi % wffip-ou, vt@=K;u, u*ga^;u<DiiiJ?-em#^=>'OM 1 ° d<7)|5ga>}f T^fttf^-ou 

<hr B iPs>t7(DiBS[ii8(b) \z.7frtmv\zts.%> 0 zommmmnms^. mi , s&2, ms^m^H^p^©^ 

$hm^£'oX±£Z>^ : %y<7mt>TCi , TC2, TC3li , M9Jz*-f iiy 1 20 0 rofelli^Si:, ^*ib©fl]l3:«[z 

[0009]Hl0li, £4(D|lii(D^J§[::£5U-7^-*0ffiWT®0^&6 o CKOHJfe©^!®©^, 0^^2(3 

(Dm*9mx&&&tf±mm3(DmM(DBmtm£x&& 0 m&z>&it. %3ow^^uv^a, 5. 

6r B W B 1PS>Tl20^;££Ii*ie^Pm(7^^ 

fctz&xfo&o -D^^mm^yov^mMxeo 0 r&Lfc«#*&iiTi^o ciofctt, muH^-ouiB 
ai±. an(a)[z^-r«fc5ic % ssi cDm^T^p^<74-ei±, utiP'Ou, w^p^ou, v^zii-^KDiiii^-eiffi^b 
ui##£&<?k ^2©m« : ?-^P'v^5T'ii, mi (Dnm z f-Jnyt4tn*i.ftx6o° (Dmte-f^&tz&biz^ 

M2(Dmm z F7nyt5t6o° (ommttztztsb, mi (Dwm^uy'pw^iim-mzijfacDvi®^ 

(b) l:^TL^ 0 croiK^,,:^ ,;Z^oT. mi ©m«WP^4[Z±-r«,zi4 : >y«l*TCKm2(0 
m«^P^^5lZ*^P^>^«*TC2,fe«tlK|l3©m«WP'>^6lZ±r*P^r>^«l*TC3li^tL 

[001 o]g]i3ii, m5(Dmmmmiz£&)-T=E-$(Dffmmmxfo& 0 zommommizh-oxit, 

2fZgglf fcjMgflfrffil tD^jSIB^Jitl/lZ, T-f-X1 O<Dlfe^#46fc^P-^7=l790Tj-^^^^±|BB4(7)||ffi 

©^<!:i5i-Trfci)^\ m^3^mi o)n&*?ny<74tmz(onm*7ayV5<D-#nm&t%-otzti. m 

ttl^P^WrofHISRSP^IBHSDT-i 4(7)i!'lT|-;i ^Sit°'vfPm0i /2<t^of-^, Mt/lz@S¥Si 5^1 mit 
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V|g=l^;KD|IIJ?-em^iF=lf >»U^^^, M2 (7)111^^^51:- ft, ^1 , m20^-XIZli-e^-f^lW 
fg^k ^3, f&4, Sg5CDTV-XtZ[£^;tx^>lV*g=K;U, ^6, m8(DiV-XIZ|^;ft-mU*g=K 

/k m90^-xiciiw^=i'f;u^^t;o c<7)ii^(7)mit^=i-r^iP B 1Pi^i4CDti*^[S]<7)lB5iJ^Ml4 

(b) iZ^^tlTLN^o CCD#tJ&lZj;y , Ml 5[Z^-r^|[Z. SfH <0m^WP^^4[Z^=ldp^li±iTC1 ^2 

(Dmii^p-v^5izd:^=i^>^*TC2 < i:ii > tis(39o° (Dmmtw) .tmmmtm , 
m^nvwmm^^mHztmt&ztiz&i), u eiz^^^diz, st^^P'^cif^ 

[001 1 ]Bl_7te, m6<o||jfea)fl$|g$^-ro -<7)i§£\ fS5<©itjfca>}&!ia)m«*:3^i/^#©^££MLfc 
fiij*<*$tir^*„ IP*,, ^1 ©mttl^ ^a*y^4l=fcL^-Clis 3fi-ro©-7 L <-x^u-^lcu4§=i-<;u, wffla^f 

vffi=i'r;K©jiFSET?m* : f 3-r^*#^3i^s ^©mtt^p^sizi*, v*§=i>ou. usu^ou, w*g=w 

4©«l**lRliB5IJ$Sl7(b)[Z*-r o ZCDHtSOft^^CDli^t, Ml5[Z^1-ti[Z90° teffi©m£5!&1 (Dm 
l«P^(D=l^>7"*i±lTC1 <tB2(Dmii^P^0P^>^*t^lTC2<h[«i^^ o !&5<7)||J£ 

[001 2]mi si*. mKDmmmm^TTst. zommommcDms. mi8 (ajiz^-ray » man* 3<d*mws 

l*2-C*&y , iKOtif^P^I 6^120)11^^1 7(7)^P>v^7P71 9lZl±1 2flK7)^-X20^|£it 
b*U xl—Xt°^Ptli1 50° IZfft^^So Sltt^P'^l 6, 1 7raiZl±»St°^Pm©1 /2G)HBS*< 

isiTbtu ^cizr B ipajt2i siftitT. @£¥f£22iz£oT-teiz&ft£;h-ti^o ns^2iziB^^^OT{s 
mi it, mit^p^^f-Ui 0fiSitb4i*o SP*», WSR-zfny^ 6, 1 7©lt**|pia)^iiaffie^p 

m<©1 0f&<Dg££fcl> o CC-C, ^1 ©m«^P'>^1 6[ZiS!tbtl'§)mai 1 =l-<;U23li, B] 1 9[Z7F^~|$lZ. 3 

^©^-*<D?;u-:7SiziE:&i6]#£uffi=3-OUs iE7jfi^£vfg=K,ik &7Jfi^£u*gzK;k ITj^i^v 

ffla-OU©IIFFT*#£3i£*l<&o m2(75m»^P^^71 7lZl±g|1 9|Z^^|Z, IE;£|p]#£V$g=l'OU, &7jft 

^uffizi-f;u, ^[fii#^vffizn';u, jE^ffl#£uffirK;uA<#£i£3Mi.. MIli^p^wmilH^;^ 

^<7)te*gHli90° ^«cy,Sl5lZ^t-ii^tP«lZ.zi^>^ffi*l±fT^>N5FtLT?t^o 
[OO13]|g7CD||^(D^S(DM^^P^^[Z3^0m^^Y;U^ffiLfcm8(D||^^SlZOLNTm0^1- 
«.„ C<0J§£, &m$t^'P^CD^-X£2^0(7^U-:/<!:U Hl20[z^«lz, £1 ©lif^P^I 

6izi4, iE*iRi#*uffi=i-r;u, a*iPi#tvffia-r;u, iE75rS]^wtg=K;k a*ipi#tuffi3-r;u % ie*iri# 

£vfg=i-OU, i££fl#twffia^UDIGI?^m«^3^u£##&*K %zo>WSk=i-z/u^M\z\t. IE75fi# 

^vfgzK;^ IE75fi#^w*gn-OU, &7?fi^u*gzK;u, IE*|fi]#tvffi3^;u, ^7JfS]##w4g=ii';u > IE 

75rsmtu*@=K;u. STj fSi^tv^zi-f jKDlili^trm^P'f ;u$#ta^3ffine«tr«) 0 c<7>ii£<7)mjf ^ 

^U(D*ia*fiK*ja<Illi8(c)[z^$^^ 

r-fc-s©x\ hi 5iz^-tm£mmizmttez> a 

[ooi4]02i (a)it,m9(DmMmm\z&&)-T*-$(Dmmmmvfo& 0 z(Dmmmm<Dm£.mj£ : ? 
2{zm-tfz%.mm®-i (nrntrnM^uv^mzViom, m*r?-3a>#iij»i±3-e, mi . SB2 N ^©mai*:? 

□ ^16, 17, 18<0#^P-^3T19fi12fi(Z)T--f— Xtfy^PtlimStftTM 50° )^oTL^ Q ^ 

lt. mi^p^iiziirae'v^Pm^ 

i^P^S-ftftftLtl^. ^0)ll«E(D^J!lT*li , M22fZ^TO!Z3^(7)T-<-X20^;U-^i:LT > IE 

7jfi#tufgiK/u, !E*ifi]#£vti=i>nu, &7Jfi#£utg=i^k ^[Sj##vffi=i-r;KD)ii¥-c*m« : ?-3'f ;u 

*##a^.m2(0««^^P-V^©^P^<7=lT<0^-X^U-^|Z^^#tuffl=l^;U % ^|^^tvffl3-< 

;u, iE7J[S]#tuffi=i^;u, &7jfi##v*g=i'Ou, ^ifij^tu^zj^^ron^r'Stt^p-f ;u$#tii^, SI3 
vfgzj-ou, !E75fS]#£ufg=K;u, iE*[Ri#tvffiii-<^(7,-.iL ^zK;u£#£&^2ffi*Sf!i£-t£o 

m«^3^u©«a*fl©EWM2i(b)izi^ 

0° -efclj, HglZ^ii^ilsl^lZ. ffH , f&2, mSOmiS^P^iZ^Zl^^ti^TCI , TC2, TC30 

[ooi 5];^iz, %9(Dmmmm<Dm^3^m^x3^tuz7^o^^owM\^^xmM^o mz3 

iz^i"tiiz % ^-^2ffl*^;u-^tL, Bi (Dm^yn>>9<rjy^><yzi7cm-xy)i'-y\zm*fo%$[j 

nm>W ^lSl#tvffi=H';U, iE^|S]#tWffizi^;U. ^^**u*gu^JU, IE75P5]#£V*@zH;k 
#tw*|3-f;KDliii¥-em«^-3-<;u^#tji^, ^20'^--^^- -7^^-v;^-/cd^-x^;u-^Izie 
*ffij#tvtl=i-<;u, ^7JlS]#tw4Bn'T;U, lETJlRj^tU^gzi'fJb, f: - - o ! ./fflu-OU, IE7J[S]#tW^=i-r 

^^^i^^^uffl^^^roiiij^Tfma^^^^^ii^^^stom^T-^p-v^ro^p^^iiT©^-^^^ 

-^lZ!E7J[S]^Wt@=l-f iafr^lRj^uffizJ-f^, IE*[p]#tVtB3^;U % ^75fS]#twffi=l^;U N IE7J[S]^ 
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[001 e]M24(a) it, mi 1 (DHjfe0ff^iz^>j-7^-^0Miffsii^^o z^nji^^sii. mm*2 
s^&27fttf izm^p-ousEMm^m, mg, mi oommmmt^-x^o in*,, mi > m2, w.3 
(Dm^^a^^ie. i7, i8rBi[^itb^-g.r B iiiit26ii % ^t o ^PmcDi/3(mm^-e6o o )-e&y,s 

fllH^P^I 6, 17, 1 8«hr B 1H^26<tli, SS^S27[Z«i:^r-tt:|Cffi}$$tLl» 0 m^=J^;U23(i, 025 

iz^tmiz, ^-x3m^')i-^tLxmn^ mi (Dm^Wp^^p^^fl^-xyju-T/iziE 

7jfi#^Ut§=l'OU, jETfft^VfSnfJl,, &?J[nl^u*B=]^k &75fi#£vt@=i^UCDIIII?^m$t^=]'OU 
m2(7;m^^P^(D^P>^7P7CD^-X>7';U-^IZiE7j[S]^tV^zi'f;U, IE7Jft##Ut!=] 

3CD®1$^P^<7^P^=i7<D^-X? ^-^IZ^^^u^^ JI^Ij^^^ JEU^ 
tUffi^-fJk IE7JfS]^tV^=l-f JU, &75lS]^ufaiH;U(DIIII?-t:-m*§^=i-f ;U£#£&^2ffl*g*|-ra„ d<D 
m^^l^&^ftlB^m^bMz^ft^ 

[001 7]mi zommommit, m 1 (ommmmomm^-o^. 3^mmtUz^(Dx^. scorns, 2 

-^[Z&Tjft^wffiU'OU, IE7JfS]##Uffi=i-Y;U, &75fi^vti=i'OU, lETjfi^W^-OU, &7jrS]# 
£ufl=K;u,!E;S(^tvfB=]>Ou<Dli!^m^ 

^-x>7^-^lziE7j(S]^vf@=i--OU, &7jrS]#£wf@=K,ik IE7J[S]#£u*B=]-Ok &75lS]#£vt8=K ;u, 

corns <Dmt>jjfa(Dmm*^)imm. 124(c) iz^^tln^, 0 ^, ccDH^cDM^mit^p^^rBi 

[001 8]l27lj:U-7^-^(Dtiji#ij^^(7)-Cfeo-C, (a) Lfc'J-7^-^(7)±ffi^bl.^¥ 
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